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(57) An automatic charging device and method of 
an automatically traveling cleaner are disclosed. Since 
a charging terminal unit is installed inside a traveling 
cleaner (30) and selectively drawn out, the traveling 
cleaner (30) is prevented from being damaged from col- 
lision with an object while being moved forwardly. In ad- 



dition, because a power source terminal (111), acontact 
sensor unit (120) and a charging terminal unit (130) are 
formed in a shape of a circular arc, the entering angle 
of the traveling cleaner (30) widens, so that the charging 
induction time can be much reduced and the charging 
can be performed easily and quickly. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an automatic 
charging device and method of an automatically 
traveling cleaner and, more particularly, to an automatic 
charging device and method of an automatically 
traveling cleaner capable of allowing an automatically 
traveling cleaner to return to a charger for an automatic 
charging. 

2. Description of the Conventional Art 

[0002] In general, an automatically traveling cleaner 
is a device having a function of cleaning by sucking dust 
orthe like while going around indoors. The automatically 
traveling cleaner includes a direction-changing caster 
formed at one side of the bottom of a round-shaped main 
body, driving wheels formed at both sides of the other 
side of the bottom, and a dust sucking opening formed 
at a front side of the bottom. 

[0003] In order to charge a battery installed in the 
traveling cleaner, a cord installed at a rear side of the 
traveling cleaner can be connected to a charger, or a 
charger sensing unit can be mounted at the traveling 
cleaner so that the traveling cleaner can search the 
charger and is automatically charged. 
[0004] Figure 1 is a schematic plane view showing a 
construction of an automatic charging device of the au- 
tomatically traveling cleaner using a light emitting/re- 
ceiving sensor in accordance with one conventional art. 
[0005] As shown in Figure 1 , in the automatic charg- 
ing device of the automatically traveling cleaner using 
the light emitting/receiving sensor in accordance with 
the conventional art, a power source terminal 12 is 
formed at one side of a charger 11 and a light emitting 
sensor 13 is installed at the other side thereof. 
[0006] A driving wheel 31 is installed at both sides of 
the bottom of the traveling cleaner 30, a charging termi- 
nal unit 14 is installed at one side of the traveling cleaner 
30 and a light receiving sensor 1 5 is installed at the other 
side thereof. 

[0007] In the automatic charging device of the auto- 
matically traveling cleaner using the light emitting/re- 
ceiving sensor constructed as described above, the 
charging terminal unit 14 is in contact with the power 
source terminal 13 by movingthe automatically traveling 
cleaner 30 to a predetermined position so that the light 
receiving sensor 1 5 can sense beams radiated from the 
light emitting sensor 13. Reference numeral W is a 
fixed structure such as a wall surface. 
[0008] Figure 2 is a schematic plane view showing a 
construction of an automatic charging device of an au- 
tomatically traveling cleaner using a guide in accord- 
ance with another conventional art. 



[0009] As shown in Figure 2, the automatic charging 
device of an automatically traveling cleaner using a 
guide includes a power source terminal 22 formed at 
one side of a charger 21 and a guide 23 installed at the 
5 other side of the charger 21 . Driving wheels 31 are in- 
stalled at both sides of the bottom of the traveling clean- 
er 30, a charging terminal unit 24 is formed at one side 
of the traveling cleaner 30, and a contact sensor 25 is 
installed at the other side. 6 is an installation angle of 
the guide, or an entering angle of the traveling cleaner. 
[0010] In the automatic charging device of the auto- 
matically traveling cleaner using the guide as construct- 
ed above, when the automatically traveling cleaner 30 
is moved and the contact sensor 25 comes in contact 
with the guide 23, the traveling cleaner 30 is moved for- 
ward or backward to allow the charging terminal unit 24 
to be in contact with the power source terminal 22. 
[0011] However, the automatically traveling cleaner 
as shown in Figure 1 has a problem that the light receiv- 
ing sensor may fail to sense beams radiated from the 
light emitting sensor due to an obstacle or the like, so 
the automatically traveling cleaner can not be smoothly 
charged. 

[0012] Meanwhile, in the case of the automatically 
traveling cleaner as shown in Figure 2, the installation 
angle of the guide installed in the charger is so small 
that the traveling cleaner has nochoicebutto enterwith- 
in the limited angle. This means that the traveling clean- 
er can hardly approach the charger but also so much 
time is taken to approach. 

SUMMARY OF THE INVENTION 

[0013] Therefore, an object of the present invention is 
to provide an automatic charging device and method of 
an automatically traveling cleaner capable of allowing 
an automatically traveling cleaner to quickly approach 
a charger by avoiding an obstacle by itself and be 
charged. 

[001 4] To achieve these and other advantages and in 
accordance with the purpose of the present invention, 
as embodied and broadly described herein, there is pro- 
vided an automatic charging device of an automatically 
traveling cleaner including: a charger having a power 
source terminal; a contact sensor unit installed at an au- 
tomatically traveling cleaner so as to be in contact with 
the power source terminal; a charging terminal unit for 
slidably installed at the automatically traveling cleaner 
and selectively contacting the power source terminal; 
and a charging terminal unit driving unit for selectively 
drawing in and out the charging terminal unit. 
[001 5] To achieve the above objects, there is also pro- 
vided an automatic charging method of an automatically 
traveling cleaner, including: a first step in which a 
traveling cleaner is approached toward a charger; a sec- 
ond step in which a charging terminal unit is drawn out 
when a forward object (that is, an object that the 
traveling cleaner meets in its proceeding) is in contact 
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with a contact sensor unit while the traveling cleaner is 
being approached; a third step in which it is determined 
whether the forward object is the charger; a fourth step 
in which if the charging terminal unit is electrically con- 
nected with the forward object, the forward object is rec- 
ognized as a charger, and the traveling cleaner is 
charged; and a fifth step in which if the charging terminal 
unit is not electrically connected with the forward object, 
the forward object is recognized as an obstacle, the 
charging terminal unit is returned to its original position, 
and the traveling cleaner is again approached toward 
the charger by avoiding the forward object. 
[0016] The foregoing and other objects, features, as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the present invention when taken in conjunc- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The accompanying drawings : which are in- 
cluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention. 
[0018] In the drawings: 

Figure 1 is a schematic plane view showing a con- 
struction of an automatic charging device of an au- 
tomatically traveling cleaner using a light emitting/ 
receiving sensor in accordance with one conven- 
tional art; 

Figure 2 is a schematic plane view showing a con- 
struction of an automatic charging device of an au- 
tomatically traveling cleaner using a guide in ac- 
cordance with another conventional art; 
Figure 3 is a perspective view showing an automatic 
charging device of an automatically traveling clean- 
er in accordance with the present invention; 
Figure 4 is a partial vertical-sectional view showing 
the automatic charging device of an automatically 
traveling cleaner in accordance with the present in- 
vention; 

Figures is a plane view showing a charging terminal 
unit and a contact sensor unit installed in the auto- 
matically traveling cleaner; 

Figure 6 is a perspective viewshowing one example 

of a charging terminal unit driving unit; 

Figure 7 is a plane view showing another example 

of the charging terminal unit driving unit; 

Figure 8 is a plane view showing a state that the 

contact sensor unit is in contact with a power source 

terminal; 

Figure 9 is a plane view showing a state that the 
charging terminal unit is in contact with the power 
source terminal; 

Figure 1 0 is a plane view showing a state that the 



charging terminal unit is in contact with an obstacle; 
and 

Figure 11 is a flow chart of an automatic charging 
method of the automatically traveling cleaner in ac- 
5 cordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10 [0019] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 
[0020] An automatic charging device of an automati- 
cally traveling cleaner in accordance with the present 

15 invention will now be described with reference to the ac- 
companying drawings. 

[0021] Figure 3 is a perspective view showing an au- 
tomatic charging device of an automatically traveling 
cleaner in accordance with the present invention, Figure 
20 4 is a partial vertical-sectional view showing the auto- 
matic charging device of an automatically traveling 
cleaner in accordance with the present invention, and 
Figure 5 is a plane view showing a charging terminal 
unit and a contact sensor unit installed in the automati- 
cs cally traveling cleaner. 

[0022] As illustrated, the automatic charging device of 
an automatically traveling cleaner in accordance with 
the present invention includes: a charger 110 having a 
power source terminal 111; a contact sensor unit 120 
30 installed at an automatically traveling cleaner 30 so as 
to be in contact with the power source terminal 111 ; a 
charging terminal unit 1 30 slidably installed at the auto- 
matically traveling cleaner 30 and being selectively con- 
tact with the power source terminal 111; and a charging 
35 terminal unit driving unit for selectively drawing in and 
out the charging terminal unit 1 30. 
[0023] An opening 1 20a is formed at the middle por- 
tion of the contact sensor unit 120, through which the 
charging terminal unit 130 can be drawn in and out. 
40 [0024] The power source terminal 111 is formed in a 
shape of a circular arc at an outer circumferential sur- 
face of the charger 1 1 0, and the contact sensor unit 1 20 
is also formed in a shape of a circular arc at an outer 
circumferential surface of the automatically traveling 
45 cleaner 30 so as to correspond to the power source ter- 
minal 111. In addition, a front surface of the charging 
terminal unit 130 is also formed in a shape of a circular 
arc so as to correspond to the power source terminal 
111. 

50 [0025] Since the power source terminal 111, the con- 
tact sensor unit 120 and the charging terminal unit 130 
are formed in the shape of the circular arc, an entering 
angle of the traveling cleaner 30 becomes wide, and 
thus, a charging induction time of the traveling cleaner 

55 30 can be much reduced, and charging can be per- 
formed easily and quickly. 

[0026] As the contact sensor unit 130, there can be 
used a tact switch, an optical sensor using ultrasonic 
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waves or infrared rays, or a magnetic sensor sensing a 
strength of a magnetic field. 

[0027] Installed in the traveling cleaner 30, the charg- 
ing terminal unit 130 is selectively drawn out, so that 
when the traveling cleaner 30 advances, it can be pre- 
vented from being damaged by possible collision with 
an object. 

[0028] The charging terminal unit 130 is moved in a 
radial direction of the traveling cleaner 30 through the 
opening formed at the outer circumferential surface of 
the traveling cleaner 30. 

[0029] Preferably, the power source terminal 111, the 
contact sensor unit 120 and the charging terminal are 
positioned at the same level so that when the charging 
terminal unit 130 is drawn out to be connected to the 
power source terminal 111 , they can smoothly contact 
each other. 

[0030] Figure 6 is a perspective view showing one ex- 
ample of a charging terminal unit driving unit. 
[0031] As illustrated, thecharging terminal unit driving 
unit includes: a rack 141 formed at one side of thecharg- 
ing terminal unit 1 30, a pinion 1 42 engaged with the rack 
141 , and a drive motor 143 for rotating the pinion142. 
[0032] The charging terminal unit 130 consists of a 
charging terminal main body 131 and a charging elec- 
trode 1 32 attached at a front surface of the charging ter- 
minal main body 131 . 

[0033] Figure 7 is a plane view showing another ex- 
ample of the charging terminal unit driving unit. 
[0034] As illustrated, thecharging terminal unit driving 
unit includes a moving plate 1 44 made of a steel material 
fixed at an end of the charging terminal unit 130, an elec- 
tromagnet 1 45 fixed in the automatically traveling clean- 
er 30 and pulling up the moving plate 1 44; and an elastic 
member 146 installed between the moving plate 144 
and the electromagnet 145. 

[0035] The electromagnet 145 is magnetized to se- 
lectively pull up the moving plate 144 to draw the charg- 
ing terminal unit 1 30 in and out of the traveling cleaner 
30, and at this time, the elastic member 146 allows the 
charging terminal unit 130 to return to its original posi- 
tion. 

[0036] Figure 8 is a plane view showing a state that 
the contact sensor unit is in contact with a power source 
terminal, and Figure 9 is a plane view showing a state 
that the charging terminal unit is in contact with the pow- 
er source terminal. 

[0037] First, with reference to Figure 8, the traveling 
cleaner 30 advances to approach the charger 110 ac- 
cording to a known art. At this time, the contact sensor 
unit 120 sensesthatthetravelingcleaner30is in contact 
with the power source terminal 111 of the charger 110. 
[0038] In this state, as shown in Figure 9, the drive 
motor 143 operates to rotate the pinion 142. Then, the 
charging terminal unit 1 30 where the rack 1 41 is formed 
is drawn out of the traveling cleaner 30 according to the 
rotation of the pinion 1 42, so that the charging terminal 
unit 1 30 is maintained in a state of contacting the power 



source terminal 111 . 

[0039] In this state, the charging terminal unit 1 30 and 
the power source terminal 111 are electrically connected 
and the traveling cleaner 30 is charged. 
5 [0040] Meanwhile, as shown in Figure 10, if the 
traveling cleaner 30 meets an obstacle 200 while ap- 
proaching the charger 110, the charging terminal unit 
1 30 is drawn out of the traveling cleaner 30 and main- 
tained in a state of contacting the obstacle 200. In this 
case, obstacles are mostly non-conductive materials, so 
the charging terminal unit 130 would not be electrically 
connected with the obstacle 200. 
[0041] At this time, the traveling cleaner 30 returns the 
charging terminal unit 130 to its original position, and 
moves backward (reversely) to avoid the obstacle 200 
and approaches the charger 110 again. Reference nu- 
meral 32 denotes an auxiliary wheel. 
[0042] The charging method of the automatically 
traveling cleaner of the present invention will now be de- 
scribed in detail with reference to Figure 11 . 
[0043] Figure 11 is a flow chart of an automatic charg- 
ing method of the automatically traveling cleaner in ac- 
cordance with the present invention. 
[0044] As illustrated, the charging method of the au- 
tomatically traveling cleaner includes a first step (S1 ) in 
which the traveling cleaner approaches the charger; a 
second step (S2) in which if a forward object is contacted 
to the contact sensor unit while the traveling cleaner is 
being approached, the charging terminal unit is drawn 
out; a third step (S3) in which it is determined whether 
the forward object is a charger; a fourth step (S4) in 
which ifthechargingterminal unit is electrically connect- 
ed to th e f o rwa rd obj ect , th e f o rward o bj ect is recog n ized 
as a charger and the traveling cleaner is charged; and 
a fifth step (S5) in which if the charging terminal unit is 
not electrically connected with the forward object, the 
forward object is recognized as an obstacle, the charg- 
ing terminal unit is returned to its original position, and 
the traveling cleaner is again approached toward the 
charger by avoiding the forward object. 
[0045] In the first step, if a battery capacity is dropped 
to below a pre-set level while the traveling cleaner per- 
forms a cleaning operation, the traveling cleaner ap- 
proaches toward the charger according to the known art. 
While the traveling cleaner is proceeding to the charger 
it may meet an obstacle or directly approaches the 
charger without facing the obstacle. 
[0046] In the second step, if the contact sensor unit 
contacts the forward object while the traveling cleaner 
is being approached, the charging terminal unit is drawn 
out of the traveling cleaner through the charging termi- 
nal unit driving unit. 

[0047] In the third step, it is determined whether the 
forward object is a charger or an obstacle. 
[0048] In the fourth and fifth steps, if the charging ter- 
minal unit is electrically connected to the forward object, 
the forward object is recognized as a charger and the 
traveling cleaner is charged. Conversely, if the charging 
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terminal unit is not electrically connected to the forward 
object, the forward object is recognized as an obstacle, 
so the charging terminal unit is returned to its original 
position and then the traveling cleaner is again ap- 
proached toward the charger by avoiding the forward 
object. 

[0049] As so far described, the automatic charging 
device and method of an automatically traveling cleaner 
in accordance with the present invention have the fol- 
lowing advantages. 

[0050] That is, first, since the charging terminal unit is 
installed inside the traveling cleaner and selectively 
drawn out. the traveling cleaner is prevented from being 
damaged from collision with an object while being 
moved forwardly. 

[0051] In addition, because the power source termi- 
nal, the contact sensor unit and the charging terminal 
unit are formed in a shape of a circular arc, the entering 
angle of the traveling cleaner widens, so that the charg- 
ing induction time can be much reduced and the charg- 
ing can be performed easily and quickly. 
[0052] As the present invention may be embodied in 
several forms without departing from the spirit or essen- 
tial characteristics thereof, it should also be understood 
that the above-described embodiments are not limited 
by any of the details of the foregoing description, unless 
otherwise specified, but rather should be construed 
broadly within its spirit and scope as defined in the ap- 
pended claims, and therefore all changes and modifica- 
tions that fall within the metes and bounds of the claims, 
or equivalence of such metes and bounds are therefore 
intended to be embraced by the appended claims. The 
features of the description, the claims and the drawings, 
single or in any combination, are patentable and 
claimed, as far as not excluded by the prior art. Each 
claim can depend on any one or more of the other 
claims. 



Claims 



allow the charging terminal unit to be drawn in and 
out therethrough. 

3. The device of claim 1 , wherein the power source 
5 unit is formed in a shape of a circular arc at an outer 

circumferential surface of the charger, and the con- 
tact sensor unit is also formed in a shape of a cir- 
cular arc at an outer circumferential surface of the 
automatically traveling cleaner so as to correspond 
10 to the power source terminal. 

4. The device of claim 3, wherein the power source 
terminal and the contact sensor unit are positioned 
at the same level. 

15 

5. The device of claim 3, wherein a front surface of the 
charging terminal unit has a shape of a circular arc 
in order to correspond to the power source terminal. 

20 6. The device of claim 1 , wherein the charging terminal 
unit includes: 

a charging terminal main body; and 
a charging electrode attached at a front surface 
25 of the charging terminal main body. 

7. The device of claim 1 , wherein the charging terminal 
unit is moved in a radial direction of the traveling 
cleaner. 

30 

8. The device of claim 1 , wherein the charging terminal 
unit driving unit comprises: 

a rack formed at one side of the charging ter- 
35 minal unit; 

a pinion engaged with the rack; and 
a drive motor for rotating the pinion. 

9. The device of claim 1 , wherein the charging terminal 
40 unit driving unit comprises: 



1. An automatic charging device of an automatically 
traveling cleaner comprising: 

a charger having a power source terminal; 45 
a contact sensor unit installed at an automati- 
cally traveling cleaner so as to be in contact 
with the power source terminal; 
a charging terminal unit for slidably installed at 
the automatically traveling cleaner and selec- 50 
tively contacting the power source terminal; 
and 

a charging terminal unit driving unit for selec- 
tively drawing in and out the charging terminal 
unit. 55 

2. The device of claim 1 . wherein an opening is formed 
at the middle portion of the contact sensor unit, to 



a moving plate made of a steel material and 
fixed at an end of the charging terminal unit; 
an electromagnet fixed inside the automatically 
traveling cleaner and pulling up the moving 
plate; and 

an elastic member installed between the mov- 
ing plate and the electromagnet. 

10. An automatic charging method of an automatically 
traveling cleaner, comprising: 

a first step in which a traveling cleaner is ap- 
proached toward a charger; 
a second step in which a charging terminal unit 
is drawn out when a forward object is in contact 
with a contact sensor unit while the traveling 
cleaner is being approached; 



5 



9 EP 1 430 826 A2 

a third step in which it is determined whether 

the forward object is the charger; 

a fourth step in which if the charging terminal 

unit is electrically connected with the forward 

object, the forward object is recognized as a 5 

charger and the traveling cleaner is charged; 

and 

a fifth step in which if the charging terminal unit 
is not electrically connected with the forward 
object, the forward object is recognized as an 10 
obstacle, the charging terminal unit is returned 
to its original position, and the traveling cleaner 
is again approached toward the charger by 
avoiding the forward object. 
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